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NISTAR CORRECTIONS FOR EACH OBSERVATION

OBJECTIVES
• COMPUTE GLOBAL ALBEDO

- ACCOUNT FOR ANISOTROPY (BRDF)
- ACCOUNT FOR MISSING LIGHT

• COMPUTE GLOBAL LONGWAVE FLUX (OLR)
- ACCOUNT FOR LIMB-DARKENING
- ACCOUNT FOR DARK SIDE OF EARTH
  (OLR CORRECTION FACTOR)
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• TO COMPUTE ERBE OLR AT TRIANA TIME FROM THE TWO
CLOSEST ERBE OBSERVATIONS

LINEAR INTERPOLATION FOR OCEAN, SNOW AND COAST

ERBE HALF SINE FIT FOR LAND AND DESERT

• TRIANA REGIONAL (2.5°lat x 2.5°lon) OLR

OLRtriana(tT)  = OLRerbe(tT)

• TRIANA REGIONAL (2.5°lat x 2.5°lon) LONGWAVE
RADIANCE

RAD triana (tT ,vz T , latT , seasonT , sceneT) = OLRerbe(tT) γ( tT ,vz T , latT , seasonT , sceneT)

γ = π  RAD /  OLR,   where  γ = 1 for lambertion surface
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• TRIANA GLOBAL OLR AND LONGWAVE RADIANCE

OLRtriana(gmt)  = 
earth
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earth
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∑
90

cos(lat i)

RADtriana(gmt)  = 
earth
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cos(lat i)   accounts for area weighting

• TRIANA GLOBAL LIMB DARKENING FACTOR

γ triana (gmt) = RADtriana(gmt)  / OLRtriana(gmt)

• TRIANA GLOBAL NIGHT OLR CORRECTION FACTOR

OLRFACTOR(gmt)   = [
earth
∑ OLRerbe(tT)  cos(lat i) / 

earth
∑  cos(lat i) ]  /  [OLRtriana(gmt)]
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• TO COMPUTE ERBE ALBEDO AT TRIANA TIME FROM THE
 TWO CLOSEST ERBE OBSERVATIONS

αerbe(µT) = w1 
i=
∑

1

4

αerbe(µ1) δi(µT)/δi(µ1)  +  w2 
i=
∑

1

4

αerbe(µ2) δi(µT)/δi(µ2)

w1 = (t2 - tT) / (t2 - t1), w2 = (tT - t1) / (t2 - t1)

δi = ERBE SW directional model 1=clear, 2=partly cloudy, 3=mostly cloudy, 4=overcast

• TRIANA REGIONAL ALBEDO (2.5°lat x 2.5°lon) REGION

αtriana(µT)  = αerbe(µT)

• TRIANA REGIONAL REFLECTANCE (2.5°lat x 2.5°lon)
REGION

REF triana (µT ,vz T, ra T , scene T) = αerbe(µT) χ(µT ,vz T, ra T, scene T)
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• TRIANA GLOBAL ALBEDO AND REFLECTANCE

αtriana(gmt)  = 
earth

vz<

∑
90

αtriana(µi) µ i cos(lat i) / 
earth

vz<

∑
90

µ i cos(lat i)

REF triana (gmt) = 
earth

vz<

∑
90

REF triana (µT ,vz T, ra T, scene T) µ i cos(lat i) / 
earth

vz<

∑
90

µ i cos(lat i)

µ i cos(lat i)   accounts for solar insolation and area weighting

• TRIANA GLOBAL BIDIRECTIONAL FACTOR

χ triana (gmt) = REF triana (gmt) / αtriana(gmt)

• TRIANA GLOBAL MISSING LIGHT ALBEDO CORRECTION
FACTOR

αFACTOR (gmt) = [
earth
∑ αerbe(µi) µ i cos(lat i) / 

earth
∑ µ i cos(lat i) ]  /  [αtriana(gmt) ]
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Conclusions and Discussions

• Both diurnal and seasonal variabilities are significant for all Triana
correction parameters.

• The variability is also sensitive to the Triana offset phase angle (away from
L1).

• One year correction factors computed:

– BRF 1.1216   -- 1.1616 SD 0.0018 -- 0.0176 (1.5%)

– ACF 1.0063   -- 1.0259 SD 0.0008 -- 0.0048 (0.5%)

– LDC 1.0354   -- 1.0519 SD 0.0002 -- 0.0012 (0.2%)

– OCF 0.9448   --  1.0083 SD 0.0021 -- 0.0106 (1.1%)

• Due to diurnal and seasonal cycle,    we must establish some method of
characterizing the temporal structure of correction factors, such as Fourier
spectral estimation; empirical orthogonal representation.
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Future Work

• Simulate Triana viewed albedo/radiance with the
combination of ISCCP and ERBE data.

• Future compute mean correction factors with estimate of
variance.

• Analysis of the inter-annual and intra-seasonal fluctuation
variability and estimate of the contribution to total variance
by analysis of year 1985-1989.

• Design the correction model based on the above-mentioned
simulation results.


